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2 ( ) ( )
2.
$R^{7?}$ $ll$ $x\equiv(x_{1}, x_{2,n}\ldots, X)T\in R^{n}$ $x_{i}\in$
$R,$ $i$. $=1,2,$ $\cdots,$ $\uparrow \mathit{1}$ $T$ $R^{n}$ $R_{+}^{71}\overline{=}\{x\in$
$R\}’|.’\iota_{\mathrm{i}}’.\geqq 0,$ $i=1,\mathit{2},$ $\cdots,$
$\uparrow?,\}$ $x,$ $y\in R^{n}$
$\langle$X, $y\rangle$ $\equiv\sum_{i=1}^{n}x_{i}y_{j}$ $x,$ $y\in R’$
?
$.\gamma j\leqq y$ iff $x_{i}\leqq 1/i,$ $i,$ $=1,2,$ $\cdots,$ $n$
$x\leq y$ iff $x_{i}\leqq y_{i},$ $i=1,\mathit{2},$ $\cdots,$ $\uparrow\iota,$ $x\neq y$
$\backslash ’\iota\cdot$. $<y$ iff $x_{i}.<?/i,$ $i=1,\mathit{2},$ $\cdots,$ $n$
$S\subseteq R^{n}$ $S^{*}\equiv\{y\in R^{n}|\langle x, y\rangle\leqq 0, \forall_{\backslash }x\in S\}$ $S$
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$S\subseteq R^{71}$ $x^{o}\in S$ $d\in R^{n}$
$\{t_{\iota},\}$ $d$ $\{d^{n}\}$ $ll$.
$x^{o}+t_{n}.d^{7?}\in S$ $S$ $x^{o}$ $S$ $x^{O}$
$T(S;X^{O})$ $S$ $x^{o}\in S$
$T(S;x^{O})^{*}$ $S$ $x^{o}$ normal cone $\Lambda^{T}(S;x^{O})$
$f$ : $R^{l?}arrow R$ $x^{O}\in R^{7?}$ $f$ $x^{O}$
$\nabla f(x^{o})$ $\nabla f(x^{o})$
.. $f\equiv(f1, f_{2}, \cdots, f_{\ell})$ : $R^{l}’arrow R^{\ell}$ : $R^{n}arrow R$ (
) ( )
$c\iota\in R^{\ell}$ $b\in R^{\mathit{7}?\mathrm{t}}$ $Q_{0}\subseteq R^{n}$
$f_{i}$ : $R^{?l}arrow R,$ $i,$ $=1,\mathit{2},$ $\cdots,$ $l$ $jC_{j}$ : $R^{n}arrow R,$ $j=$
$1$ , 2, $\cdots,$ $?7l$
$(\mathrm{P}_{1})$ $|\mathrm{s}\iota\iota 1\mathrm{J}\mathrm{j}\mathrm{e}\mathrm{C}\iota 11\mathrm{i}_{1}1\mathrm{i}\mathrm{n}1.\mathrm{i}\mathrm{z}\mathrm{t}\mathrm{t}\mathrm{e}_{\mathrm{O}}$ $.f(x).\equiv(,f_{1}(\backslash \mathrm{q}_{J}x^{\backslash }\in Q(g\cdot b)’\equiv),fQ\mathrm{o}2(X)\cap.\{_{l\prime}’\backslash \cdot,\cdot\in. ,R^{\eta}’|f_{\ell(X)}g)^{T}j(_{X})\geqq b_{j}, j=1,2, \cdots, \prime n\}$
$(\mathrm{P}_{2})$ $|\mathrm{s}\mathrm{u}1\supset \mathrm{m}\mathrm{a}\mathrm{x}\mathrm{i}_{1}\iota \mathrm{l}\mathrm{i}\mathrm{z}\mathrm{j}\mathrm{e}\mathrm{c}\cdot \mathrm{t}\mathrm{t}\mathrm{e}_{\mathrm{O}}x\in QjC(X)\equiv(cJ.1((f,c\iota)’\equiv 1),cj‘ \mathit{2}(_{X),\cdots,(}Q\mathrm{o}\cap\{X\in R^{7}\mathrm{t}|fJ\zeta_{\eta}\iota \mathrm{t}\prime c))(x)\leqq Cl\}\tau$
(P2) $(\mathrm{P}_{1})$ $(\mathrm{P}_{1})$ (P2)
$(\mathrm{P}_{1})$ (P2)
2.1. $x^{O}\in Q(g;b)$ $f(x)\leq f(x^{o})$ $x\in Q(cj;b)$
$(\mathrm{P}_{1})$ $X^{O}\in Q(f;c\iota)$ $g(x^{O})\leq g(x)$ $x\in Q(f;a)$
(P2)
2.2. $x^{o}\in Q(g;b)$ $f(x)<f(x^{o})$ $x\in Q(g;b)$
$(\mathrm{P}_{1})$ $x^{O}\in Q(f;c\iota)$ $g(X^{o})<g(x)$ $X\in Q(f;a)$
(P2)
$(\mathrm{P}_{1})$ (P2)
$\Phi(b)$ $\equiv$ { $f(x)\in R^{\ell}|x\in Q(g;b)$ $(\mathrm{P}_{1})$ }
$\Phi^{\iota \mathrm{t})}(b)\equiv$ { $f(x)\in R^{\ell}|x\in Q(g;b)$ $(\mathrm{P}_{1})$ }
$\Psi(a)$ $\equiv$ { $g(x)\in R^{n\mathrm{t}}|x\in Q(f;c\iota,)$ (P2) }









2.1. $x^{o}\in Q(g;b)$ $(\mathrm{P}_{1})$
$\nabla f(X^{o})d<0$ (1)
$\langle\nabla g_{j}(_{X}o), d\rangle>0$ , $j\in J(X^{O})$ (2)
$d\in T(Q\mathrm{o};x^{o})$ $\nabla f(X^{O})$ $i$ $\nabla f_{i}(x^{o})$ $l$
$?l$
22. $x^{O}\in Q(g;b)$ $(\mathrm{P}_{1})$
$. \langle\sum_{i=1}\lambda i\nabla f.i(_{X).\sum_{j=}^{m}..(}.\cdot.O^{\cdot}-p.1l\iota j\nabla_{\mathit{9}}j.X^{\mathit{0}}), d\rangle\geqq 0$ , $\forall d\in\Lambda^{T}(Q;x^{O})$ (3)
$l^{\mathrm{t}_{j}(g}j(_{X}o\mathrm{I}-bj)=0$ , $j=1,\mathit{2},$ $\cdots,$ $7\gamma l$ (4)
$\lambda\equiv(\lambda_{1,2}\lambda, \cdots, \lambda p)^{T}\geqq 0$ , $\mu\equiv(\mu_{1}, \mu_{2\mu}, \cdots,m)^{T}\geqq 0$ (5)
$\lambda\in R^{\ell},$ $\ell\iota\in R^{m}$
23. $x^{o}\in Q(g;b)$ $(\mathrm{P}_{1})$ $\{d\in R^{n}|\langle\nabla_{Jj}c(X^{o}), d\rangle>0,$ $j\in$
$J(X^{O})\}\cap T(Q_{0}; x)\mathit{0}\neq\emptyset$ $X^{O}$ $(\mathrm{P}_{1})$
(3), (4)
$\lambda\equiv(\lambda_{1}, \lambda_{2}, \cdots, \lambda_{\ell})^{T}\geq 0$, $\mu\equiv(\ell l_{1\mu 2},,$ $\cdot$ . . , $l^{\iota_{m})^{T}}\geqq 0$ (6)
$\lambda\in R^{\ell},$ $l^{l}\cdot\in R^{n\iota}$
24. $x^{O}\in Q(g;b)$ $(\mathrm{P}_{1})$ $i=1,2,$ $\cdots,$ $l$
$\langle\nabla f_{k}.(x)O, d^{\mathrm{i}}\rangle<0$ , $k=1,\mathit{2},$ $\cdots,$ $\ell,$ $k\neq i$ (7)
$\langle\nabla g_{j}(x)\mathit{0}, d^{i}\rangle>0$ , $j\in J(_{X^{o}})$ (8)
$d^{\mathrm{i}}\in T(Q_{0}; X^{o})$ $\iota \mathrm{t}^{\backslash }.O$ $(\mathrm{P}_{1}.)$ $\text{ }.\cdot$
$\langle\sum_{i=1}\lambda_{i}\nabla f\ell.i(X)O-j\sum_{=1}ml\iota j\nabla g_{j()}x^{O}, d\rangle\geqq 0$ , $\forall d\in N(Q_{0;x^{o}})$ $(- 9)$
$\mu_{j}(gj(_{X^{O}})-b_{j})=0$ , $j=1,\mathit{2},$ $\cdots,$ $m$ (10)
$\lambda\equiv(\lambda_{1}, \lambda_{2,\ell}\ldots, \lambda)^{\tau}>0$ , $\mu\equiv(\mu_{1}, \mu_{2,\cdots,\mu}m)^{T}\geqq 0$ (11)
$\lambda\in R^{\ell},$ $l^{l}\in R^{m}$
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25. $x^{o}\in Q(f;a)$ (P2)
$\langle\nabla f_{?}\cdot(x^{O}), d\rangle<0$ , $i\in I(x^{o})$ (12)
$\nabla g(x^{O})d>0$ (13)
$d\in T(Q_{0;}x)O$
26. $x^{O}\in Q(f;a)$ (P2)
$\langle\sum_{=j1}\lambda_{i}\nabla f_{\}}(x)O-\sum_{=j1}\ell l_{j}\nabla CJj(X^{O}), d\rangle\geqq 0$
, $\forall d\in N(Q0;x^{o})$ (14)
$\lambda_{i}(fi(x^{O})-ai)=0.$,
$i,$ $=1,2,$ $\cdots,$ $\ell$ (15)
$\lambda\equiv(\lambda_{1}, \lambda_{2,\ell}\ldots, \lambda)^{\tau}\geqq 0$ , { $l,$ $\equiv(_{l^{\iota}}1, l\iota_{2,\ell}. ., ,l_{m})^{\tau}\geqq 0$ (16)
$\lambda\in R^{p},$ $\ell_{l\in}R\eta \mathit{1}$
27. $x^{O}\in Q(f;a)$ (P2) $\{d\in R^{n}|\langle\nabla f_{i}(x^{o}), d\rangle<0,$ $i\in$
$I(x^{o})\}\mathrm{n}\tau(Q_{0}; x^{o})\neq\emptyset$ $x^{O}$ (P2)
$\langle\sum_{\mathrm{i}=1}\lambda i\nabla f\ell\dot{|}(_{X^{o}})-\sum_{j=1}l\iota_{j}\nabla gj(_{X^{o}})m, d\rangle\geqq 0$ , $\forall d\in\Lambda^{T}(Q_{0;}x^{o})$ (17)
$\lambda_{i}(f_{i}(x^{O})-c\iota_{j})=0$ , $i=1,\mathit{2},$ $\cdots,$ $l$ (18)
$\lambda\equiv(\lambda_{1}, \lambda_{2,\ell}\ldots, \lambda)^{\tau}\geqq 0$ , $\ell_{l\equiv}(\ell l_{1}, \{\iota_{2}, \cdot . . , \mu_{n?})^{T}\geq 0$ (19)
$\lambda\in R^{\ell},$ $\ell\iota\in R^{7?1}$
3.
$(\mathrm{P}_{1})$ (P2)
31. $x^{O}\in Q(g;b)$ $(\mathrm{P}_{1})$ $\nabla f(x^{O})_{\mathrm{C}}\overline{l}<0$
$c\overline{l}\in T(Q_{0;x^{o}}.)$ $x^{O}$ $a\equiv f(X^{o})$ (P2)
$f(X^{O})\in\Phi^{w}(b)$ $g(x^{o})\in\Psi^{w}(f(x^{O}))$
$jC(X)\circ\not\in\Psi^{w}(f(x^{O}))$ $f(\overline{x})\leqq f(x^{o}),$ $g(\overline{x})>g(.x^{o})$
$\in Q_{0}$ $f$ $g$
$\nabla f(x^{O})(.\overline{X\backslash }-x^{o})\leqq f(\overline{x})-f(X^{o})\leqq 0$ (20)
$\nabla g(x^{O})(\mathrm{t}\overline{\gamma’.}-X^{o})\geqq g(.\overline{t.})-\mathit{9}(_{X^{o}})>0$ (21)
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3.1. 3.1 $g(x^{o})>b$ $J(x^{O})\neq\emptyset$
3.1 $f(x^{o})\in\Phi^{w}(b)$ $f(X^{o})\in\Phi^{w}(g(X^{o}))$
$f(x^{o})\in\Phi^{w}(\Psi^{\mathrm{u}})(f(X)O)),$ $jC(x^{o})\in\Psi^{w}(\Phi^{w}(jC(x)O))$ $\Phi^{w}(\Psi^{w}(f(x^{O})))\equiv$
$\bigcup_{\simeq\in\Psi^{\mathrm{u}}’(f}(x^{\circ}))\Phi^{\iota v}(\approx)$ $g(x^{o})=b$ $b\in\Psi^{\iota v}(\Phi^{w}(b))$
32. $x^{O}\in Q\text{ }$ ; $a$ ) (P2) $\nabla_{jC}(X)oC\overline{\iota}>0$
$c\overline{l}\in T(Q_{0;}x)O$ $X^{O}$ $b\equiv_{jC(X^{o}}$ ) $(\mathrm{P}_{1})$
$g(X^{o})\in\Psi^{\iota v}(a)$ $f(X^{o})\in\Phi^{w}(g(X^{o}))$
32. 32 $f(X^{o})<a$ $I(x^{o})\neq\emptyset$
32 $jC(X^{o})\in\Psi^{w}(a)$ $g(X^{o})\in\Psi^{w}(f(x^{o}))$
$f(x^{o})\in\Phi^{\iota v}(\Psi^{\mathrm{t}v}(f(x\mathrm{I}O)), jC(X^{o})\in\Psi^{w}(\Phi^{w}(g(X^{o})))$ $f(x^{o})=a$
$a\in\Phi^{w}(\Psi^{w}(a))$
33. $x^{O}\in Q(g;b)\cap Q(f;a)$
$\nabla f(_{X^{O}})d^{1}<0$ (25)
$\nabla g(x^{O})d^{2}>0$ (26)
$d^{1},$ $d^{2}\in T(Q_{0;x^{o}})$ $x^{O}$ $(\mathrm{P}_{1})$
$x^{O}$ $c\iota\equiv f(x^{o})$ (P2) $X^{O}$
(P2) $x^{O}$ $b\equiv g(X^{o})$ $(\mathrm{P}_{1})$
$f(x^{o})\in\Phi^{w}(g(x^{\mathit{0}}))$ $g(x^{o})\in\Psi^{w}(f(x^{O}))$
3.1, 3.2 3.3 $(\mathrm{P}_{1})$ , (P2) $f(x^{o})\in\Phi^{w}(g(x^{O}))$
$jC(X)O\in\Psi^{w}(f(X^{o}))$
34. $x^{O}\in Q(g;b)\cap Q(f;a)$ 33
$f(x^{1})\leqq a,$ $g(x^{1})=b$ $f(x^{2})=a,$ $g(x^{2})\geqq b$ $x^{1},$ $x^{2}\in Q\mathrm{o}$
$a\in\Phi^{w}(b)$ $b\in\Psi^{w}(a)$
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$a\in\Phi^{\iota v}(b)$ $x^{O},$ $x^{1}$ $(\mathrm{P}_{1})$
33 $g(x^{o})\in\Psi^{w}(f(x^{O}))$ $jC(X^{o})\in\Psi^{w}(a)$
$g(.\overline{\mathrm{z}^{\backslash }\backslash _{\prime}})>g(x^{o}),$ $f(\overline{x})\leqq a$ $\overline{x}\in Q_{0}$
$\lambda\in(0,1)$ $x^{\lambda}\equiv\lambda\overline{x}^{\mathrm{I}}+(1-\lambda)X^{o}$ $x^{\lambda},\in Q\mathrm{o},$ $g\langle x^{\wedge})>g(X^{O})\geqq b,$ $f(x^{\lambda})\leqq a$
$x^{\lambda}$
$(\mathrm{P}_{1})$ }$\backslash$ $f$
$\lambda>0$ $\nabla f(x^{\lambda})d^{1}<0,$ $d^{1}\in T(Q_{0;}X\lambda)$
$x^{\lambda}$
$(\mathrm{P}_{1})$
$b\not\in\Psi^{w}(cl)$ $g\text{ }$ ) $>b,$ $f(\hat{x})\leqq a$ $\hat{x}\in Q_{0}$
$\lambda\in(0,1)$ $x^{\lambda}\equiv\lambda\hat{x}+(1-\lambda)X^{o}$ $x^{\lambda}$ $(\mathrm{P}_{1})$




35. $(\mathrm{P}_{1})$ (P2) $f_{i}$ : $R^{\eta}arrow R,$ $i=1,\mathit{2},$ $\cdots,$ $l$
$jC_{j}$ : $R^{l1}arrow R,$ $j=1,2,$ $\cdots,$ $\uparrow n$
$a\in\Phi^{w}(b)\Leftrightarrow b\in\Psi^{w}(a)$
$f(x^{*})=a,$ $g(x^{*})=b$ $x^{*}\in Q\mathrm{o}$
: $a\in\Phi^{\tilde{w}}(b)$ $f(x^{*})=a,$ $g(x^{*})\geqq b$ $x^{*}\in Q_{0}$
$x^{*}$ (P2) $g(x^{*})\neq b$ $b\in\Psi^{w}(c\iota)$
$jC(\backslash \overline{\mathrm{t}\prime’})=b,$ $f(\overline{x})\leqq a$ $\backslash \overline{\tau}\in Q_{0}$ $f_{i},$ $i$. $=1,2,$ $\cdots,$ $\ell$
$g_{j},.j=1,\mathit{2},$ $\cdots,$ $??l$
$\lambda\in(0,1)$
$f(\lambda x^{*}+(1-\lambda)\mathrm{t}\overline{T^{\backslash }})<\lambda f(X*)+(1-\lambda)f(\overline{X})\leqq a$
$g(\lambda x^{*}+(1-\lambda)\backslash \overline{X})>\lambda g(X^{*})+(1-\lambda)g(_{\overline{\mathit{2}’}}..)\geq b$
$Q\mathrm{o}$ $\lambda x^{*}+(1-\lambda)\overline{x}\in Q\mathrm{o}$ $x^{*}$
$(\mathrm{P}_{1})$ $g(x^{*})=b$
: $f(x^{*})=a,$ $g(x^{*})=b$ $x^{*}\in Q_{0}$
$c\iota\in\Phi^{w}(b)$ $x^{*}$ $(\mathrm{P}_{1})$ $\text{ _{ }}$ .
$\text{ }$
$\text{ }$
$b\not\in\Psi^{u}’(a)$ $g(\overline{x})>b,$ $f(\overline{x})\leqq a$ $\overline{x}\in Q\mathrm{o}$
$f_{i},$ $i=1,2,$ $\cdots,$ $\ell$ $g_{j},$ $j=1,\mathit{2},$ $\cdots,$ $m$
$\lambda\in(0,1)$
$f(\lambda x^{*}+(1-\lambda)\overline{x})<\lambda f(X^{*})+(1-\lambda)f.(\overline{x})\leqq c\iota$
$g(\lambda x^{*}+(1-\lambda)\overline{x})>\lambda g(x^{*})+(1-\lambda)\mathit{9}(\overline{x})>b$
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31. $(\mathrm{P}_{1})$ (P2) 35
$f(x^{*})=a,$ $g(x^{*})=b$ $x^{*}\in R^{n}$
$a\in\Phi^{\iota\iota}’(\Psi^{\mathrm{t}v}(c\iota)),$ $b\in\Psi^{w}(\Phi^{w}(b))$
36. $(\mathrm{P}_{1})$ (P2) $f_{i}$ : $R^{n}arrow R,$ $i=$




32. $(\mathrm{P}_{1})$ (P2) 36
$f(x^{*})=c\iota,$ $g(x^{*})=b$ $x^{*}\in R^{n}$
$c\iota\in\Phi(\Psi(a)),$ $b\in\Psi(\Phi(b))$
4.
$(\mathrm{P}_{1})$ (P2) (symmetric Lagrangiall
function) $L:R^{\ell}\cross Q_{0}\mathrm{x}R^{m}arrow R\mathrm{g}$
$L( \lambda, x, \mu)\equiv\sum_{i=1}^{c}\lambda i(fi(X)-ai)-\sum llj(jm=1gj(X)-bj)$ (27)
4.1. $(\lambda^{o}, x^{o}, \ell l^{O})\in R_{+}^{\ell}\cross Q_{0}\cross R_{+}^{m}$
$L(\lambda,$ $x^{O},$ $\ell^{(,)}\leqq L(\lambda \mathit{0}, X, ll^{O})O\leqq L(\lambda \mathit{0},\mu x,)\mathit{0},$ $\forall x\in Q\mathrm{o},$
$\lambda\in R_{+}^{\ell},$ $\mu\in R_{+}^{m}$ (28)
$L$
4.1. $(\lambda^{O}, x^{oO}, \ell l,)\in R_{+}^{\ell}\cross Q_{0}\cross R_{+}^{n\mathit{1}}$ $L$
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(i) $f(X^{o})\leqq C\iota,$ $g(x^{o})\geqq b$
(ii) $\lambda_{i}^{o}(f_{i}(x^{O})-aj)=0$ , $i=1,\mathit{2},$ $\cdots,$ $l$
(iii) $\{\iota_{j}^{o}(gj(x^{O},)-bj)=0,$ $j=1,\mathit{2},$ $\cdots,$ $\uparrow 7\nu$
(iv) $L(\lambda^{oo}, X, l\iota^{o})=0$
$(\lambda^{o}, x^{o}, \mu^{o})$ $L$ (28) $\lambda=\lambda^{O},$ $l^{\iota=\mu^{o}}+e^{j},$ $j=1,\mathit{2},$ $\cdots,$ $m$
$jC_{j}(x^{o})-bj\geqq 0,$ $j=1,2,$ $\cdots,$ $n\mathrm{t}$ $e^{j}\in R^{m}$ $j$ 1
(28) $\lambda=\lambda^{O},$ $\mu=0$
$\sum_{j1}^{7}1?(=l^{\iota_{j}^{O}}g_{j}(x^{O})-bj)\leqq 0$ $\mu_{j}^{o}\geqq 0,$ $g_{j}(x^{O})-b_{j}\geqq 0$
$l^{l_{j}^{o}}(g_{j}(X^{o})-bj)=0,$ $i=1,2,$ $\cdots,$ $m$ $f(X^{O})\leqq a,$ $\lambda_{i}^{o}(f_{i}(x^{O})-ai)=$
$0,$ $i,$ $=1,2,$ $\cdots,$ $\ell$ (iv) (ii), (iii)
$\square$
42. $(\lambda^{oo}, x, l^{l^{O}})\in R_{+}^{p}\cross Q_{0}\mathrm{x}R_{+}^{n?}$ $L$
$\lambda^{o}\geq 0,$ {$l^{o}\geq 0$ $X^{O}$ $(\mathrm{P}_{1})$ (P2)
$f(x^{o})\in\Phi^{w}(b),$ $g(x)\mathit{0}\in\Psi^{w}(c\iota)$
$(\lambda^{oo}, x, l^{l^{O}})$ $L$ 4.1 (i) $x^{O}$ $(\mathrm{P}_{1})$ , (P2)
(iii) $x\in Q(g;b)$
$\sum_{i=1}^{p}\lambda^{o}.ifi(X^{O})\leqq.\sum_{1=1}\ell\lambda_{ifi(X)-\sum_{=1}(x)b_{j}}\mathit{0}\cdot jm\mu_{j}^{O}(g_{j}-)\leqq\sum_{i=1}^{\ell}\lambda_{if_{\dot{\tau}}}O(_{X)}$




$l^{l^{O}}\geq 0$ $g(x)>g(x)O$ $x\in Q(f;Cl\mathrm{I}$
$x^{o}$ (P2) $\square$
42 $f(\overline{x})=a,$ $jC(\overline{X})\geqq b$ $\overline{x}\in Q_{0}$ $c\iota\in\Phi^{w}(b)$
$f(\mathrm{t}?^{\wedge}’.)\leqq c\iota$ , $j(\text{ })=b$ $\hat{x}\in Q\mathrm{o}$ $b\in\Psi^{w}(a)$
$\lambda^{o}>0,$ $l^{l^{O}}>0$ $f(x^{o})=a,$ $g(X^{o})=b$ $a\in\Phi^{w}(b),$ $b\in\Psi^{w}(a)$
43. $(\lambda^{O}, x^{O}, \mu^{o})\in R_{+}^{\ell}\mathrm{x}Q\mathrm{o}\mathrm{x}R_{+}^{m}$ $L$
$\lambda^{o}>0,$ $l^{l^{O}}>0$ $X^{O}$ $(\mathrm{P}_{1})$ $(\mathrm{P}_{2})$
$f(x^{o})\in\Phi(b),$ $g(_{\backslash }\gamma j^{o})\in\Psi(a)$
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$(\lambda^{O}, x^{O}, l^{l^{O}})$ $L$ 4.1 (i) $x^{O}$ $(\mathrm{P}_{1}),$ $(\mathrm{P}_{2})$
$\lambda^{o}>0,$ $\mu^{o}>0$ $f(x^{o})=a,$ $g(x^{o})=b$
$x\in Q(g;b)$
$.. \sum_{j=1}^{p}\lambda_{i}^{o}f.i(x^{O})\leqq\sum_{1j=}^{p}\lambda^{O}fii(x)-j\sum_{=1}\mu^{O}j(gm(jx)-b_{j})\leqq\sum_{i=1}^{\ell}\lambda_{i}^{o}fi(_{X})$
$\lambda^{o}>0$ $f(x)\leq f(x^{o})$ $x\in Q(g;b)$
$x^{O}$ $(\mathrm{P}_{1})$ },
x\in Q ; $a$ )
$- \sum\mu_{jj}^{o_{Jj}}C(x)\mathit{0}\leqq\sum\lambda^{O}(ifi(_{X))-}-a_{i}n1\ell m\prime n\sum\mu^{O}gj(X)\leqq-\sum\mu_{j}^{o}$. $gj(_{X})$
$j=1$ $\mathrm{i}=1$ $j=1$ $j=1$
{$l^{o},>0$ $g(x)\geq g(X^{O})$ $x\in Q(f;a)$
$x^{O}$ (P2) $\square$
41. $(\lambda^{O}, x^{O}, \iota\iota^{o})\in R_{+}^{\ell}xQ0\cross R_{+}^{\eta?}$ $L$
$\lambda^{o}>0,$ $\ell\iota^{o}>0$ $b\in\Psi(\Phi(b)),$ $c\iota\in\Phi(\Psi(a))$
44. $x^{o}\in Q(g;b)$ $(\mathrm{P}_{1})$ $f(x^{o})=a$
$\nabla f(X^{O})d^{1}<0,$ $d^{1}\in T(Q_{0;x^{o}}.)$ $\nabla_{jC}(X^{o})\zeta l^{2}>0,$ $d^{2}\in T(Q_{0;x^{o}})$ $d^{1},$ $d^{2}\in R^{n}$
$\lambda^{o}\geq 0,$ $\lambda^{o}\in R^{\ell},$ $\mu^{o}\geq 0,$ $\mu^{o}\in R^{m}$
$(\lambda^{O}, .?^{O}\backslash ., l^{l^{O}}\cdot)$ $L$
$x^{O}$ $(\mathrm{P}_{1})$
$\langle\sum_{i=1}’\lambda \mathrm{i}O\nabla\ell f_{\mathrm{i}}(X^{O})-\sum_{j=1}^{m}\iota l^{o}\nabla gj(X^{O})j’ d\rangle\geqq 0$ , $\forall d\in\Lambda^{T}(Q_{0;}x^{o})$ (29)
$l^{l}j(\zeta Jj(_{X^{o}})-bj)=0$ , $j=1,2,$ $\cdots,$ $\uparrow\gamma l$ (30)
$\lambda^{o}\equiv(\lambda_{1}O, \lambda^{o}.2, \cdots,)^{\tau}\lambda_{\ell}^{o}\geq 0$ , $\mu^{O}\equiv(l^{\iota}1’\iota\iota^{o}2, \cdots, \mu^{O}\mathit{0}7n)T\geq 0$ (31)
$\lambda^{o}\in R^{p},$ $l^{l^{O}}\in R^{???}$ $\Sigma_{i=1i}\ell\lambda^{O}fi-\Sigma_{j.j}^{m}=1l^{l}g_{j}o$ : $R^{n}arrow R$
$x^{o}$ $\Sigma_{i=1}^{p}\lambda oifi-\Sigma_{j1\{\iota_{j}g_{j}}^{?}’?=.\mathit{0}$
$L(\lambda^{o}, X^{o}, \{l)\circ\leqq L(\lambda O, X, l^{\iota^{O}})$ , $\forall x\in Q_{0}$
$f(x^{o})=c\iota$
$L(\lambda, x^{O}, \ell\iota)\leqq L(\lambda^{o}, X^{o}, \mu^{o})$ , $\forall\lambda\in R_{+}^{\ell},$ $\forall_{l^{l\in R^{\gamma\gamma}}}+\iota$
$(\lambda^{O}, x^{O}, \mu^{o})$ $L$
$\square$
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45. $x^{o}\in Q(g;b)\cap Q(f;a)$ $(\mathrm{P}_{1})$ $f(x^{O})=a$
$i=1,\mathit{2},$ $\cdots$ ,
$\langle\nabla f_{k}.(X^{o}), d\mathrm{i}\rangle<0,$ $i=1,\mathit{2},$ $\cdot\cdot$ $, $\ell,$ $k\neq i$ , (32)
$\langle\nabla g_{j}(x^{o}), c\iota^{i}\rangle>0,$ $j\in J(_{X^{o}})$ (33)
$d^{i}\in T(Q\mathrm{o};x^{o},)$ $\lambda^{o}>0,$ $\lambda^{o}\in R^{\ell},$ $\ell\iota^{O}\geq$
$0,$ $l^{l^{O}}\in R^{7?l}$ $(\lambda^{O}, x^{O}, ll^{O})$ $L$ $j=1,\mathit{2},$ $\cdots,$ $7n$
$\langle\nabla f_{i}(X^{O}), Cl^{j}\rangle<0,$ $i=1,2,$ $\cdots,$ $\ell$ (34)




$\langle\sum_{i=1}\lambda^{o}i\nabla f_{\mathrm{i}}(_{X}o)-\sum_{j=1}l\iota_{j}\nabla Odgj(_{X^{O}}),\rangle\geqq 0$
, $\forall d\in N(Q_{0;x^{o}})$ (36)
$\mu_{j}^{O}(g_{j}(X^{O})-bj)=0,$ $j=1,\mathit{2},$ $\cdots$ , $n\tau$ (37)
$\lambda^{o}\equiv(\lambda_{1}^{O}, \lambda_{\mathit{2}}^{O}, \cdots, \lambda_{\ell}^{o})T>0$, $l^{\iota^{O}\equiv}(l\mathrm{t}_{1}^{OO}, \mu 2 , \cdots, \mu_{n}^{O}\mathit{1})^{\tau}\geq 0$ (38)
$\lambda^{o}\in R^{p},$ $\ell\iota^{o}\in R^{m}$ $\Sigma_{i=1}\ell\lambda_{i}^{o}fi-\Sigma_{j=1}^{m}l\iota_{j}^{O}g_{j}$ : $R^{n}arrow R$
$x^{O}$ $\Sigma i=1\lambda\ell \mathrm{i}Of_{j}-\sum j=1\ell ljmogj$
$L(\lambda^{o}, X\ell\iota^{O})\circ,\leqq L(\lambda O, X, \iota l^{o},)$ , $\forall_{\backslash }x\in Q_{0}$
$f(x^{o})=a$
$L(\lambda, x^{O}, \mu)\leqq L(\lambda^{o}, x^{o}, ll^{O})$ , $\forall\lambda\in R_{+}^{\ell}$ , $\forall_{l}\iota\in R_{+}^{m}$
$(\lambda^{O}, x^{O}, \mu^{o})$ $L$ $\square$
5.
$(\mathrm{L}\mathrm{P}_{1})$ $|\mathrm{S}\iota 111\mathrm{i}_{1}\mathrm{t}1\supset \mathrm{j}1\mathrm{i}\mathrm{l}\mathrm{e}(|\mathrm{n}.\mathrm{i}\mathrm{t}\mathrm{t}\mathrm{Z}\mathrm{z}\mathrm{e}_{\mathrm{O}}x.\in QCx(A;b\mathrm{I}\equiv \mathrm{f}X\in Rn|Ax\geqq b\}$
$(\mathrm{L}\mathrm{P}_{2})$ $|\mathrm{s}\iota\iota\iota\supset \mathrm{l}\mathrm{l}1\mathrm{a}\mathrm{X}\mathrm{j}\mathrm{e}\mathrm{c}\mathrm{t}\mathrm{t}\mathrm{o}\mathrm{i}\mathrm{l}\mathrm{l}\mathrm{l}\mathrm{i}\mathrm{z}\mathrm{e}x\in Q(C_{/;}a)Ax\equiv\{x\in R^{n}|Cx\leqq a\}$
$(\mathrm{L}\mathrm{P}_{3})$ $|\mathrm{S}\mathrm{t}1\mathrm{m}\mathrm{i}_{\mathrm{I}}1\mathrm{i}\iota \mathrm{J}\mathrm{j}\mathrm{e}111.\mathrm{i}\mathrm{z}\mathrm{e}\mathrm{c}\mathrm{t}\mathrm{t}\mathrm{O}x\in Q(A;b)Dx\mathrm{n}Q(c, ; a)$
$C\in R^{\ell \mathrm{X}l\iota},$ $A\in R^{m\cross n},$ $D^{T}\equiv(C^{T}, -A\tau),$ $a\in R^{p},$ $b\in R^{m}$
$(\mathrm{L}\mathrm{P}_{1}),$ $(\mathrm{L}\mathrm{P}_{2})$ $(\mathrm{L}\mathrm{P}_{3})$
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5.1. $x^{O}\in Q(A;b)\cap Q(C$. ; $a)$ $(\mathrm{L}\mathrm{P}_{1})$ $(\mathrm{L}\mathrm{P}_{2})$
$x^{O}$ $(\mathrm{L}\mathrm{P}_{\mathrm{s}})$ $x^{O}$
$(\mathrm{L}\mathrm{P}_{3}.)$
$C,$ $x^{o}=c\iota,$ $Ax^{o}=b$ $x^{O}$ $(\mathrm{L}\mathrm{P}_{1})$
$(\mathrm{L}\mathrm{P}_{2})$
$x^{O}$ $(\mathrm{L}\mathrm{P}_{1})$ $(\mathrm{L}\mathrm{P}_{2})$
$x^{O}$ $(\mathrm{L}\mathrm{P}_{3})$ $D_{\backslash }\overline{x}\leq Dx^{o}$
$\overline{x}\in R^{n}$
$C_{\ovalbox{\tt\small REJECT}}\overline{x}\leq C_{\ovalbox{\tt\small REJECT}}x^{O}$ $-A\overline{x}\leq-Ax^{O}$
$x^{O}$ $(\mathrm{L}\mathrm{P}_{1})$ $(\mathrm{L}\mathrm{P}_{2})$
. .
$x^{O}$ $(\mathrm{L}\mathrm{P}_{3})$ $C,x^{O}=a,$ $Ax^{o}=b$ $x^{O}$
$(\mathrm{L}\mathrm{P}_{1})$






52. $x^{o}\in Q(A;b)$ $(\mathrm{L}\mathrm{P}_{1})$ $Cd\leq 0$
$d\in R^{\mathit{1}}$’ $x^{O}$ $c\iota\equiv c\ovalbox{\tt\small REJECT} x^{O}$ $(\mathrm{L}\mathrm{P}_{2})$
53. $x^{o}\in Q(A;b)$ $(\mathrm{L}.\mathrm{P}_{2})$ $Ad\geq 0$
$d\in R^{n}$ $x^{O}$ $b\equiv Ax^{o}$ $(\mathrm{L}\mathrm{P}_{1})$
54. $x^{O}\in Q(A;b)\cap Q(C$.; $a)$ $(\mathrm{L}\mathrm{P}_{3})$
$\lambda^{T}c-l\iota A\tau=0$ (39)
$\lambda\equiv(\lambda_{1}, \lambda_{2}, \cdots, \lambda l)^{T}>0,$ $\ell\iota\equiv(\ell l1, \mu 2, \cdots, \mu_{m})^{\tau}>0$ (40)
$\lambda\in R^{C},$ $l^{l}\in R^{m}$
$?j^{O}$ $(\mathrm{L}\mathrm{P}_{3}.)$ $Dd\leq 0$ $d\in R^{n}$
Gale – $(\lambda^{T}, l^{l^{T}})D=\lambda^{T}C-\ell^{\iota^{\tau}A}=0$
$\lambda>0,$ $\lambda\in R^{p},$ $\mu>0,$ $\mu\in R^{n?}$
$\square$
55. $x^{o}\in R^{??}$ $(\mathrm{L}\mathrm{P}_{3})$ (39), (40) $\lambda\in R^{\ell},$ $\mu\in$
$R^{m}$ $x^{o}$ $(\mathrm{L}\mathrm{P}_{3}.)$
$x^{o}$ $(\mathrm{L}\mathrm{P}_{3}.)$ $\lambda>0,$ $\mu>0$ (39) (40)
$D\overline{x}\leq Dx^{o}$ $\in Q(A;b)\cap Q(C\cdot Cl)\rangle$
$0=$ ( $\lambda^{T}$ C. $-l^{\iota^{T}A}$ ) $\backslash \overline{\mathrm{t}\prime’}<$ ( $\lambda^{\tau}$ C. $-l\iota$ )$\tau_{A}-X^{O}-\mathrm{o}$
$\square$
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56. $x^{O}\in R^{n}$ $(\mathrm{L}\mathrm{P}_{3})$
$\lambda^{T}$ C. $-\ell\iota A\tau=0$ (41)
$\lambda^{\tau_{a-l^{\mathrm{t}}}\tau}b=0$ (42)
$\lambda\equiv(\lambda_{1}, \lambda_{2}, \cdots, \lambda\ell)^{T}>0,$ $\mu\equiv(\mu 1, \mu 2, \cdot . . , \mu_{m})^{T}>0$ (43)
$\lambda\in R^{\ell},$ $\mu\in R^{m}$ $X^{O}$ $(\mathrm{L}\mathrm{P}_{1})$
$(\mathrm{L}\mathrm{P}_{2})$
5.1, 55 $Ax^{o}=b,$ $C?\mathrm{j}^{O}=a$ $.x^{O}$
$(\mathrm{L}\mathrm{P}_{3})$ $\lambda\in R^{p},$ $\mu\in R^{n\iota}$ (41), (42) (43)
$Ax^{o}\geqq b,$ $Cx^{o}\leqq c\iota$
$0\geqq\lambda^{T}$ (C. $x^{o}-c\iota$ ) $-l^{\iota^{\tau_{()}}}A_{X^{o}b}-=(\lambda^{\tau_{C-}\tau_{A}}\mu)x-\mathrm{O}(\lambda^{T}a-\mu^{\tau}b)=0$
$\lambda>0,$ $\mu>0$ $Ax^{o}=b,$ $Cx^{o}=a$ $\square$
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